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(54) HIGH POLYMER ELECTROLYTE AMMONIUM DERIVATIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To create high polymer actuator which does not have air 
pockets and has good response, by immersing ion-exchange resin formed parts with 
metal electrodes provided on the surface into alkyl ammonium ionic solution, and by 
creating potential difference between metal electrodes, to bend and deform plastic parts. 



SOLUTION: A high polymer electrolyte ammonium derivative 1 presented as a compact, 
lightweight, and flexible actuator for use in fields such as medical devices and industrial 
robots, is provided with a long and thin short flat ion- exchange resin formed part 2, and 
electrodes 3a and 3b mutually insulated from each other on the surface of the resin 
formed part 2. Then the resin formed part 2 is immersed in alkyl ammonium ionic 
solution, and by using potential difference between electrodes 3a, 3b, the resin formed 
part 2 becomes bent or deformed. One end of a pair of lead wires 4a, 4b is connected to 
electrodes 3a, 3b, respectively, and each lead wire 4a, 4b is connected to a power source 
5. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln [ have ion-exchange resin mold goods and a metal electrode 
mutually formed in the surface of these ion-exchange resin mold goods by an 
insulating state, and ] a moisture state of an alkyl ammonium ion water content 
solution said ion-exchange resin mold goods, A high polymer electrolyte 
ammonium derivative which functions as an actuator by making ion-exchange 
resin mold goods produce a curve and modification, applying potential difference 
between said metal electrodes. 

[Claim 2]The high polymer electrolyte ammonium derivative according to claim 1, 
wherein said alkyl ammonium ion is the alkyl ammonium ion which contains at 
least ion expressed with a following general formula (1). 
[Formula 1] 
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(Among a formula, R 1 - R 4 may be mutually the same, or may differ from each 
other, and) It is a hydrogen atom, a hydrocarbon group, an oxygen content 
hydrocarbon group, or a nitrogen content hydrocarbon group, and at least one of 
R 1 - the R 4 is bases other than a hydrogen atom, and two or more in R 1 - R 4 may 
connect it, and it may form a ring. 

[Claim 3]The high polymer electrolyte ammonium derivative according to claim 1 , 
wherein said alkyl ammonium ion is ion expressed with a following general 
formula (1). 



[Formula 2] 
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(Among a formula, R 1 - R 4 may be mutually the same, or may differ from each 
other, and) It is a hydrogen atom, a hydrocarbon group, an oxygen content 
hydrocarbon group, or a nitrogen content hydrocarbon group, and at least one of 
R 1 - the R 4 is bases other than a hydrogen atom, and two or more in R 1 - R 4 may 
connect it, and it may form a ring. 



[Claim 4]lon expressed with said general formula (1) CH 3 N + H 3 , C 2 H 5 N + H3, 
2 (CH 3 ) N + H 2 , (C 2 H 5 ) 2 N + H 2 , 2 (C 4 H 9 ) N + H 2 , (C5H11) 2 N + H 2 , (CH 3 ) 3 N + H, 3 (C 2 H 5 ) 
N + H, (C4H9) 3 N + H, 3 (C 5 Hn) N + H, (CH 3 ) 4 N + , (C 2 H 5 ) 4 N + , (C 3 H 7 ) 4 N + , 4 (C 4 H 9 ) N + , 
H 3 N + (CH 2 ) 4 N + H 3 , H 2 C=CHCH 2 N + HCH 3 , H 3 N + (CH 2 ) 4 N + H 2 (CH 2 ) 4 N + H 3 , 
HC**CCH 2 N + H 2 and CH 3 CH(OH) CH 2 N + H 3 , H 3 N + (CH 2 ) 5 OH, H 3 N + CH(CH 2 OH) 
2 , (HOCH2) 2 C(CH 2 N + H 3 ) 2 and C 2 H 5 OCH 2 CH 2 N + H 3 -- or [Formula 3] 
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The high polymer electrolyte ammonium derivative according to any one of 
claims 1 to 3 which comes out and is characterized by a certain thing. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the lnvention]ln this invention, it is related with a high polymer 
electrolyte ammonium derivative, and ion-exchange resin mold goods are 
curved and changed more into details. 

Therefore, it is related with the high polymer electrolyte ammonium derivative 
which functions as an actuator. 

[0002] 

[Description of the Prior Art]ln the field of medical equipment, an industrial robot, 
a micromachine, etc., etc., it is small, and is lightweight, and the necessity for the 
actuator which is rich in pliability is increasing. 
[0003]Thus, since friction and viscous force would become more dominant than 
an inertia force if an actuator is miniaturized, the mechanism in which energy is 
changed into movement using an inertia force like a motor or an engine was 
difficult to use as power of a micro actuator. For this reason, as a working 
principle of a micro actuator, an electrostatic attraction type, a piezo-electricity 
type, an ultrasonic system, a shape memory alloy type, a polymers elastic type, 
etc. are proposed. 



[0004]The electrostatic attraction type actuator operates by drawing a board, a 
stick, etc. used as an electrode to a counter electrode, and what applies about 
[ 100V ] voltage between the counter electrodes left tens of micrometers, for 
example, and sags an electrode is known. The piezoelectric type actuator 
operates by applying the voltage of severalV to the piezoelectric element of 
ceramics, such as barium titanate, and making an element expand and contract, 
and what can control displacement of nm unit is known. The ultrasonic system 
actuator operates by combining the supersonic vibration and frictional force 
which were generated in the piezoelectric element etc., and producing a blank. 
As for a shape memory alloy type actuator, the shape memory alloy operates by 
a temperature change using shape changing with temperature a lot. The 
polymers elastic type actuator operates using polymers expanding and 
contracting by change of temperature or pH, or the concentration change of the 
surrounding chemical. 
[0005]However, there was a problem of operation environment having restriction, 
respectively, a response being insufficient, structure being complicated, and 
pliability lacking in these micro actuators. For example, in order to have operated 
the polymers elastic type actuator, use was difficult for the use which needs to 



exchange the solution in which polymers touch for the solution containing other 
salts, and needs a small and quick response for this reason. 
[0006]On the other hand, as a polymer actuator which a miniaturization is easy, 
and a response is quick and moreover operates with small power, It consists of 
an electrode joined on the surface of an ion-exchange membrane and this 
ion-exchange membrane, The polymer actuator which can function as an 
actuator is proposed by making an ion-exchange membrane produce a curve 
and modification, applying potential difference to an ion-exchange membrane in 
the moisture state of an ion-exchange membrane (refer to JP,4-275078,A). 
[0007]This polymer actuator consists of a metal electrode mutually joined to ion 
exchange resin membrane and its surface by the insulating state, and is 
characterized by making ion-exchange resin mold goods produce a curve and 
modification by applying potential difference between metal electrodes in the 
moisture state of this ion exchange resin membrane. 
[0008]ln such a polymer actuator, the electrode is formed in the ion-exchange 
resin mold-goods surface by methods, such as chemical plating, electroplating, 
vacuum deposition, sputtering, spreading, sticking by pressure, and welding. 
[0009]For example, a plating catalyst is supported, after etching the 



ion-exchange membrane surface, by being immersed in a plating bath, it plates 
with chemical plating on the ion-exchange membrane surface, and the electrode 
is formed by it. 

[0010] 

[Problem(s) to be Solved by the lnvention]However, it was not able to be said 
that the above polymer actuators had the enough amount of displacement. For 
example, by the thing using Na + and H + as a counter ion like the polymer 
actuator indicated to JP,4-275078,A. In order to enlarge the amount of 
displacement and to improve a response, when inter-electrode impressed 
electromotive force was increased, it was easy to electrolyze the water inside 
ion-exchange resin mold goods, and there was also a problem of being easy to 
generate air bubbles by this. For this reason, it is possible to generate the still 
bigger amount of displacement, it was hard to generate air bubbles at the time of 
use, and, moreover, an appearance of the polymer actuator with a good 
response was desired. 

[0011]Tend to solve the problem accompanying the above conventional 
technologies, generating of the air bubbles by the electrolysis of water does not 
take place easily at the time of voltage impressing, the amount of displacement 



and displacement force are large, and the response of this invention is quick and 
is flexible, And structure is easy and the miniaturization aims at providing an 
easy polymer actuator. 

[0012] 

[Means for Solving the Problem]A high polymer electrolyte ammonium derivative 
which this invention is invented at in order to attain a technical problem and the 
purpose in conventional technology which was mentioned above, and is built 
over this invention, In [ have ion-exchange resin mold goods and a metal 
electrode mutually formed in the surface of these ion-exchange resin mold 
goods by an insulating state, and ] a moisture state of an alkyl ammonium ion 
water content solution said ion-exchange resin mold goods, It functions as an 
actuator by making ion-exchange resin mold goods produce a curve and 
modification, applying potential difference between said metal electrodes. 
[0013]Thus, even if a counter ion by which normal use is carried out by 
exchanging a counter ion of ion-exchange resin mold goods for specific alkyl 
ammonium ion impresses high tension compared with ion-exchange resin of Na + 
or H + , generating of air bubbles becomes difficult to take place. In such a high 
polymer electrolyte ammonium derivative, it is usually followed on ion, a water 



molecule moves to an electrode, and water content increases in electrode 
vicinity by the side of movement, when mold goods swell, it is extended, and on 
the other hand, water content falls and contracts in electrode vicinity of the 
movement side and an opposite hand. For this reason, if a counter ion is 
exchanged for the above alkyl ammonium ion, a difference of inter-electrode 
water content will become still larger, and buckling of displacement, i.e., the 
amount, will become large. 

[0014]lt is preferred that alkyl ammonium ion expressed with a following general 
formula (1) is included as such alkyl ammonium ion, and if such ion is included, a 
difference of inter-electrode water content can be enlarged further, and buckling 
of displacement, i.e., the amount, can be enlarged more. 
[0015] 

[Formula 4] 
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[0016](Among a formula, R 1 - R 4 may be mutually the same, or may differ from 
each other, and) It is a hydrogen atom, a hydrocarbon group, an oxygen content 



hydrocarbon group, or a nitrogen content hydrocarbon group, and at least one of 
R 1 - the R 4 is bases other than a hydrogen atom, and two or more in R 1 - R 4 may 
connect it, and it may form a ring. 
In a high polymer electrolyte ammonium derivative concerning this invention. It is 
preferred that alkyl ammonium ion is the ion itself expressed with the 
above-mentioned general formula (1), Especially CH 3 N + H 3 , C 2 H 5 N + H 3 , (CH 3 ) 
2 N + H 2 , 2(C 2 H 5 ) N + H 2 , (C4H9) 2 N + H 2 , 2 (C 5 Hn) N + H 2 , (CH 3 ) 3 N + H, 3 (C 2 H 5 ) N + H, 
(C4H9) 3 N + H, 3 (C 5 Hn) N + H, (CH 3 ) 4 N + , 4 (C 2 H 5 ) N + , (C 3 H 7 ) 4 N + , 4 (C 4 H 9 ) N + , and 
H 3 N + (CH 2 ) 4 N + H 3 , H 2 C=CHCH 2 N + HCH 3 , H 3 N + (CH 2 ) 4 N + H 2 (CH 2 ) 4 N + H 3 , 
HC**CCH 2 N + H 2 and CH 3 CH(OH) CH 2 N + H 3 , H 3 N + (CH 2 ) 5 OH, H 3 N + CH(CH 2 OH) 
2 , (HOCH 2 ) 2 C(CH 2 N + H 3 ) 2 and C2H 5 OCH 2 CH2N + H 3 - or [0017] 
[Formula 5] 
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[0018]** -- it is desirable. They are 3 (C 4 H 9 ) N + H, 3 (C 5 Hn) N + H, 4 (C 3 H 7 ) N\ and 
4(C 4 H 9 ) N + more preferably. Structure is easy, a miniaturization is easy and the 
water inside mold goods is able to control the air bubbles by electrolysis, even if 
it moreover impresses high tension, and the high polymer electrolyte ammonium 
derivative of such this invention can have [ high polymer electrolyte ammonium 
derivative ] a quick response, and can generate the big amount of displacement. 



[Embodiment of the lnvention]Hereafter, an embodiment of the invention is 
described in detail based on a drawing. Drawing 1 and drawing 2 are the outline 
sectional views showing the optimal example of the high polymer electrolyte 



[0019] 



ammonium derivative concerning this invention. In this example, the high 
polymer electrolyte ammonium derivative (polymer actuator) 1 is provided with 
the following. 
Long and slender rectangle plate-like ion-exchange resin mold goods 2. 
The electrodes 3a and 3b mutually formed in the surface of these ion-exchange 
resin mold goods 2 by the insulating state. 
And in the moisture state of the ion-exchange resin mold goods 2, ion-exchange 
resin mold goods are curved and changed by applying potential difference to 
inter-electrode [ said ]. 

[0020]While the end of the leads 4a and 4b of a couple is electrically connected 
to these electrodes 3a and 3b, respectively, each of these leads 4a and 4b are 
connected to the power supply 5. 

[0021 ]in addition - as the ion-exchange resin mold goods 2, it is what is limited 
to the above-mentioned rectangle plate-like - coming out - it may not be and 
may be the shape of a film, what cylindrical and cylindrical, etc. As ion-exchange 
resin which constitutes such ion-exchange resin mold goods 2, cation exchange 
resin and both ion-exchange resin are mentioned. Among these, since cation 
exchange resin can enlarge the amount of displacement of a high polymer 



electrolyte ammonium derivative, it is used suitably. 
[0022]The cation exchange resin in which that by which functional groups, such 
as a sulfonic group and a carboxyl group, were introduced into polyethylene, 
polystyrene, a fluoro-resin, etc. was mentioned as such cation exchange resin, 
and functional groups, such as a sulfonic group and a carboxyl group, were 
especially introduced into the fluoro-resin is preferred. 
[0023]Such cation exchange resin has [ ion exchange capacity ] a preferably 
desirable thing of 1.4 - 2.0 meq/g 0.8 to 3.0 meq/g. That is, it is because the 
amount of displacement of a high polymer electrolyte ammonium derivative can 
be further enlarged if cation exchange resin of such ion exchange capacity is 
used. 

[0024]Gold, platinum, palladium, rhodium, a ruthenium, etc. are mentioned as 
metal which constitutes the electrodes 3a and 3b. The electrode formed in the 
ion-exchange resin mold-goods surface, For example, the thickness of the 
electrode formed when the ion-exchange resin mold goods used are films-like, 
When thickness of the ion-exchange resin mold goods which made ai thickness 
of the metal electrode formed in the surface of ion-exchange resin mold goods 
like drawing 2 (a), and include a metal electrode is made into bi, It is desirable 



0.03 to 0.40 and for ai/bi to be in the range of 0.15-0.30 preferably. If it is in such 
a ratio, the amount of displacement can obtain the low high polymer electrolyte 
ammonium derivative of surface resistance greatly. 
[0025]A metal electrode may be formed in both the surfaces of the outer tube 
section surface, the internal cylinder part surface or an outer tube section, and 
an internal cylinder part when the shape of ion-exchange resin mold goods is 
cylindrical. 

[0026]When the metal electrode is formed in the outer tube section surface of 
ion-exchange resin mold goods like drawing 2 (b) and thickness of the tubed part 
of the cylindrical ion-exchange resin mold goods which made thickness of the 
metal electrode a 2 and include a metal electrode is made into b 2 , It is desirable 
0.02 to 0.70 and for a 2 /b 2 to be in the range of 0.30-0.50 preferably. If it is in such 
a ratio, the amount of displacement can obtain the low high polymer electrolyte 
ammonium derivative of surface resistance greatly. 
[0027]When the metal electrode is formed in the internal cylinder part surface of 
ion-exchange resin mold goods like drawing 2 (c) and thickness of the tubed part 
of the ion-exchange resin mold goods which made thickness of the metal 
electrode a 3 and include a metal electrode is made into b 3 , It is desirable 0.02 to 



0.70 and for a 3 /b 3 to be in the range of 0.30-0.50 preferably. If it is in such a ratio, 
the amount of displacement can obtain the low high polymer electrolyte 
ammonium derivative of surface resistance greatly. 
[0028]When the metal electrode is formed in both the surfaces of the internal 
cylinder part of ion-exchange resin mold goods, and an outer tube section like 
drawing 2 (d), When thickness of the tubed part of the ion-exchange resin mold 
goods which make b 4 thickness of the tubed part of ion-exchange resin mold 
goods including a metal electrode and in which the metal electrode is not formed 
is set to C, it is desirable 0.20 to 0.95 and for C/b 4 to be in the range of 0.45-0.70 
preferably. When thickness of the metal electrode which made a 4 thickness of 
the metal electrode furthermore formed in the outer tube section surface, and 
was formed in the internal cylinder part surface is made into a 5 , a 4 /a 5 is desirable 
in 0.05-20.0, and it being in the range of 0.50-2.00 preferably. If it is in such a 
ratio, the amount of displacement can obtain the low high polymer electrolyte 
ammonium derivative of surface resistance greatly. 
[0029]The high polymer electrolyte ammonium derivative concerning this 
invention is producible by immersing the ion-exchange resin mold goods in 
which the metal electrode was mutually formed in the surface by the insulating 



state in the solution containing alkyl ammonium ion, and exchanging a counter 
ion for this alkyl ammonium ion. at this time, an equivalent amount of the above 
alkyl ammonium salt should just be contained with the functional group of 
ion-exchange resin as concentration of alkyl ammonium salt -- concrete -- 0.01 - 
10 mol/l -- what is necessary is just 0.1 - 1.0 mol/l preferably 
[0030]What contains the alkyl ammonium ion expressed with a following general 
formula (1) as alkyl ammonium ion is preferred. The alkyl ammonium ion of what 
is the alkyl ammonium ion expressed with a following general formula (1) itself is 
also preferred. 



[0031] 
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[0032](Among a formula, R 1 - R 4 may be mutually the same, or may differ from 
each other, and) It is a hydrogen atom, a hydrocarbon group, an oxygen content 
hydrocarbon group, or a nitrogen content hydrocarbon group, and at least one of 
R 1 - the R 4 is bases other than a hydrogen atom, and two or more in R 1 - R 4 may 



connect 
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ring. 



As such alkyl ammonium ion, CH 3 N + H 3 , C 2 H 5 N + H3, (CH 3 ) 2 N + H 2 , 2(C 2 H 5 ) N + H 2 , 
(CH 3 ) 3 N + H, 3 (C 2 H 5 ) N + H, (CH 3 ) 4 N + , 4 (C 2 H 5 ) N + , (C 3 H 7 ) 4 N + , 4 (C 4 H 9 ) N + , 
H 3 N + (CH 2 ) 4 N + H 3 , H 2 C=CHCH 2 N + HCH 3 , H 3 N + (CH 2 ) 4 N + H 2 (CH 2 ) 4 N + H 3 , 
HC**CCH 2 N + H 2 and CH 3 CH(OH) CH 2 N + H 3 and H 3 N + (CH 2 ) 5 OH, H 3 N + CH(CH 2 
OH) 2 , (HOCH 2 ) 2 C(CH 2 N + H 3 ) 2 and C 2 H 5 OCH 2 CH 2 N + H 3 -- or [0033] 
[Formula 7] 
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[0034]** -- it is desirable. They are 3 (C 4 H 9 ) N + H, 3 (C 5 Hn) N + H, 4 (C 3 H 7 ) N + , and 
4 (C 4 H 9 ) N + more preferably. Such alkyl ammonium ion may be used alone, and 
two or more sorts may use it, mixing. In this invention, the chloride of such alkyl 



ammonium ion, a bromide, and an iodide are usually used. 
[0035]ln a high polymer electrolyte ammonium derivative like this invention, 
since it is followed on ion and a water molecule moves to an electrode, water 
content becomes high, and will be swollen and extended in the electrode vicinity 
by the side of movement, and on the other hand, water content falls and is 
contracted in the electrode vicinity of the movement side and an opposite hand. 
Since the difference of inter-electrode water content will become still larger if 
what has a large ion radius is used like alkyl ammonium ion as such ion that 
moves, buckling of displacement, i.e., the amount, becomes large. For this 
reason, compared with the conventional high polymer electrolyte ammonium 
derivative, as for the high polymer electrolyte ammonium derivative obtained by 
this invention, the amount of displacement of an element becomes large. Like 
alkyl ammonium ion, even if high voltage is impressed compared with Na + and 
H + , it is hard to electrolyze the water with which it is impregnated in 
ion-exchange resin mold goods, and generating of air bubbles can be controlled 
by this. For this reason, the high polymer electrolyte ammonium derivative 
concerning this invention becomes possible [ also impressing high voltage ] 
compared with the conventional high polymer electrolyte ammonium derivative, 



and can improve a response. 

[0036]lt is possible to adopt a publicly known method without restriction 
especially conventionally as a metal-electrode formation method to the 
ion-exchange resin mold-goods surface. It is desirable to form a metal electrode 
at the following processes especially, 

(i) A process which makes a metal complex stick to said ion-exchange resin 
mold goods in solution (adsorption process), (ii) A process (precipitation 
process) which returns a metal complex which stuck to ion-exchange resin mold 
goods with a reducing agent, and deposits metal on said ion-exchange resin 
mold-goods surface, a process of washing ion-exchange resin mold goods in 
which (iii) metal deposited with a penetrant remover (washing process). 
[0037]When forming a metal electrode at the above processes, the surface of 
ion-exchange resin mold goods to be used may be roughened beforehand. As 
roughening treatment of a membrane surface, sandblast treatment, sandpaper 
processing, etc. can mention, for example. The grade of surface roughening 
should just be a grade from which a surface layer is deleted. 
[0038]By performing such roughening treatment, a touch area of the surface of 
ion-exchange resin mold goods and an electrode formed on it increases, and the 



amount of displacement of a high polymer electrolyte ammonium derivative can 
be enlarged. 
[0039]independent [ in the following processings ] to ion-exchange resin mold 
goods used beforehand, when forming a metal electrode in this invention - or it 
may combine and give. 

** Water treatment : boil ion-exchange resin mold goods in hot water. 
[0040]** Chloride processing : hold ion-exchange resin mold goods in dilute 
hydrochloric acid about 25 volume %. 

** NaOH processing : hold ion-exchange resin mold goods in about 0.1 sodium 
hydroxide solution. 
[0041]** Alcoholic processing : ion-exchange resin mold goods are immersed 
into alcohol, such as methanol and ethanol. 
** Autoclave processing : heat ion-exchange resin mold goods at 110-150 ** in 
autoclave. 

[0042]As a metal complex used in order to form a metal electrode, metal 
complexes, such as a gold complex, a platinum complex, a palladium complex, 
rhodium complexes, and a ruthenium complex, can be used. A gold complex or 
a platinum complex is preferred, and since especially a gold complex can 



enlarge the amount of displacement of a high polymer electrolyte ammonium 
derivative, it is [ among these ] desirable. 
[0043]Adsorption to ion-exchange resin mold goods of these metal complexes is 
performed by immersing ion-exchange resin mold goods in solution containing 
said metal complex. Reduction of such a metal complex is performed when a 
metal complex immerses adsorbed ion-exchange resin mold goods into solution 
containing a reducing agent. 

[0044]Although based also on a kind of metal complex to be used as a reducing 
agent, it is usable in sodium sulfite, hydrazine, potassium borohydride, etc., for 
example. When returning a metal complex, acid or alkali may be added if 
needed. 

[0045]When returning ion-exchange resin mold goods made to adsorb a metal 
complex, by contact with a metal complex and a reducing agent, a deposit of 
metal arises from the surface of ion-exchange resin mold goods, continuously, a 
metal complex inside a film moves, is returned near the membrane surface (to 
direction of depositing metal), and metal deposits. That is, metaled crystal 
growth will progress toward an inside from the surface of ion-exchange resin 
mold goods. Therefore, since a deposit of such metal deposits not only in the 



ion-exchange resin mold-goods surface but in an inside near the surface, a 
touch area of ion-exchange resin mold goods and a metal electrode is large 
compared with the conventional chemical plating. For this reason, by repeating 
adsorption and a deposit of such a metal complex, a deposit of metal progresses 
to an inside of ion-exchange resin mold goods further, and a touch area of 
ion-exchange resin mold goods and a metal electrode increases further. 
Thereby, the electrode active spots increase in number and ion which moves to 
an electrode also increases. 

[0046]Thus, a metal complex and a reducing agent in which ion-exchange resin 
mold goods in which an electrode was formed do not deposit according to a 
washing process are removed. It is preferred to use water, sodium hydroxide 
solution, sulfuric acid solution, and a hydrochloric acid aqueous solution as a 
penetrant remover. If these penetrant removers are used, removal of an 
unreacted metal complex and a reducing agent can be performed efficiently. As 
for concentration of sodium hydroxide solution used at this time, it is desirable 
for there to be 0.01-5.0 mols/l. in the range of 0.1-1 mol/l. preferably. As for 
concentration of sulfuric acid solution, it is desirable for there to be 0.01-6 mols/l. 
in the range of 0.1-6 mol/l. preferably. As for concentration of a hydrochloric acid 



aqueous solution, it is still more desirable for there to be 0.01-6 mols/l. in the 
range of 0.1-3 mol/l. preferably. 

[0047]When forming a metal electrode, an adsorption process, a precipitation 
process, and a washing process of a metal complex to such ion-exchange resin 
mold goods may be repeated, and a metal electrode may be formed in the 
ion-exchange resin mold-goods surface. By repeating such a process, the 
amount of displacement of a high polymer electrolyte ammonium derivative can 
be increased. 
[0048]Thus, a formed inter-electrode insulation can be performed by cutting an 
end of ion-exchange resin mold goods in which a metal electrode was formed, 
when mold goods are films-like. When mold goods are cylindrical shape or 
cylindrical shape, an inter-electrode insulation can be performed by irradiating 
with a laser beam ion-exchange resin mold goods in which a metal electrode 
was formed, shaving some metal electrodes, and forming an insulation zone in 
inter-electrode. 

[0049] Processing like the aforementioned ** - ** may be performed to 
ion-exchange resin mold goods after electrode formation. An additional 
electrode layer may be provided on a formed electrode further again. An 



additional electrode layer can be formed by methods, such as chemical plating, 
electroplating, vacuum deposition, sputtering, spreading, sticking by pressure, 
and welding. Such an additional electrode layer may be the same as that of a 
metal layer formed in an inside of the ion-exchange resin mold-goods surface or 
ion-exchange resin mold goods, or may differ. Thus, by providing an additional 
electrode layer, displacement force of a high polymer electrolyte ammonium 
derivative can be increased further. 

[0050]lon-exchange resin mold goods of a high polymer electrolyte ammonium 
derivative of this invention in which manufacture was formed by such a method 
need to be moisture states at the time of an operation. A moisture state means 
here the state where the water of the inside of ion-exchange resin mold goods is 
carried out to solution containing a chloride of alkylammonium which was 
described above, a bromide, an iodide, etc. In a high polymer electrolyte 
ammonium derivative concerning this invention, if the water of such solution is 
carried out, even if it is underwater, and it is among the atmosphere of high 
humidity, it can operate. 

[0051 ]A working principle of such a high polymer electrolyte ammonium 
derivative, If potential difference is mutually built over the surface of 



ion-exchange resin mold goods in an insulating state, in order that the + ion 6 in 
ion-exchange resin mold goods moves to the negative pole side as shown in 
drawing 3 , it may be followed on this + ion and a water molecule may move 
within a film, it is because a difference is made to a moisture content in the 
anode and negative pole side. That is, it is because it is swollen and extended 
and water content falls by the anode side conversely, when water content 
increases in the negative pole side which it was followed on + ion and a water 
molecule moved, so it contracts and ion-exchange resin mold goods curve by 
that cause. 
[0052]The high polymer electrolyte ammonium derivative concerning such this 
invention can obtain displacement of about 1 to 3 times of element length within 
several seconds, if direct current voltage of 0.1 -4V is applied to inter-electrode. 
Such a high polymer electrolyte ammonium derivative can act flexibly. Even if it 
impresses about [ 3V ] voltage, the electrolysis of water included in 
ion-exchange resin mold goods is controlled, and there is no generating of air 
bubbles accompanying this further again. 

[0053]As an application using such a high polymer electrolyte ammonium 
derivative, a derivative shown, for example in drawing 4 is mentioned. In this 



application, the guidewire 11 as a derivative comprises the linear member 12 
which consists of a long and slender for example, tube made from a synthetic 
resin or stainless steel, and the high polymer electrolyte ammonium derivative 
13 joined at a tip of this linear member 12. 
[0054]The actuator 13 has an electrode of a couple formed in both sides of a 
little long and slender rectangle plate-like ion-exchange resin mold goods 14 by 
a method concerning this invention, and the high polymer electrolyte ammonium 
derivative 13 curves to a 2-way by impressing voltage to these electrodes 15a 
and 15b. 
[0055]And an end of the leads 16a and 16b of a couple is electrically joined to 
each of these electrodes 15a and 15b, respectively. Each of these leads 16a 
and 16b are located in an inside of the linear member 12, and are prolonged 
covering an overall length of this linear member 12, and the other end of each 
leads 16a and 16b is connected to the operation control part 17. 
[0056]Via 2 pole double-throw switch 19 which this operation control part 17 was 
equipped with the control lever 18 in which switching operation is possible, and 
was built in an inside of said operation control part 17 with operation of this 
control lever 18, The direction of current which flows into the leads 16a and 16b 



of said couple is changed from the power supply 20. 
[0057]Namely, when 2 pole double-throw switch 19 is in a position shown as a 
solid line in drawing 5 . If it changes as one lead 16a is connected to an electrode 
of +, the lead 16b of another side is connected to an electrode of -, respectively 
and 2 pole double-throw switch 1 9 shows with a two-dot chain line from a center 
valve position with operation of the control lever 18 of the operation control part 
1 7, One lead 1 6a is shortly connected to the lead 1 6b of another side conversely 
at an electrode of - at an electrode of +, respectively. 
[0058]Thus, the high polymer electrolyte ammonium derivative 1 can be 
changed arbitrarily and positively by carrying out switching control of the anode 
and the negative pole. According to the manufacturing method concerning this 
invention, the cylindrical high polymer electrolyte ammonium derivative 40 as 

shown in drawing 6 is also producible. 

[0059]ln such a cylindrical high polymer electrolyte ammonium derivative 40, a 
metal complex is made to stick to the cylindrical ion-exchange resin mold goods 
41 first by a method which was mentioned above, this metal complex is returned 
with a reducing agent, and metal is deposited on said ion-exchange resin 
mold-goods 41 surface. Adsorption and reduction of such a metal complex, and 



deposit operation of metal are repeated, a deposited metal is grown up, and a 
metal layer is formed in an inside from the ion-exchange resin mold-goods 41 
surface. 

[0060]Next, when a metal layer irradiates with a laser beam the surface of the 
cylindrical ion-exchange resin mold goods 41 formed near [ the ] the outside 
surface from a laser beam machining device, A metal layer of irradiation portions 
is removed and the metal electrodes 43a, 43b, 43c, and 43d electrically 
insulated by the quirk-like insulation zone 42 and mutual [ two or more ] are 
formed. 

[0061 ]A high polymer electrolyte ammonium derivative shown in drawing 6 , To 
each of these metal electrodes 43a, 43b, 43c, and 43d, the lead 44a, By 
electrically connecting an end (44b, 44c, and 44d), respectively, and impressing 
voltage to the electrode 43a which counters mutually on both sides of the 
ion-exchange resin mold goods 41, and 43c, 43b, and 43d, It can curve in the 
four directions and can rotate now from moreover combining the direction of this 
curve. 

[0062]Such a metal electrode may be provided in inner skin of ion-exchange 
resin mold goods, and may be prepared for both sides of inner skin and a 



peripheral face. 
[0063] 

[Example]Hereafter, although this invention is explained based on an example, 
this invention is not limited to these examples at all. 
[0064] 

[Comparative example 1] What cut the rectangle ionic exchange ion 
resin-molding article (ion-exchange-capacity 1.8 meq/g) in which the gold 
electrode was formed in size of 1.0 mm x 20 mm is used as a specimen, While 
using as the specimen what was immersed in the 0.1N NaOH aqueous solution 
for 24 hours, impressing voltage via the electrode of a table and the reverse side 
(square wave of 0.1 Hz and 1.5V) and measuring the amount of displacement, 
the voltage (0.1 -Hz square wave) which air bubbles generate was measured. 
[0065]The amount of displacement sandwiched an 8-mm position with the 
platinum board from one side of the specimen, as shown in drawing 7 , and it 
held [ it bent, and ] it underwater, and the lead was lengthened from the platinum 
board, and it carried out by being impressed by the gold electrode of the both 
ends of a specimen via a potentiostat. The amount of displacement measured 
displacement of a 10-mm position using the laser displacement gage from the 



fixed end. 
[0066]A result is shown in Table 1. 

[0067] 

[Example 1] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1.8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in 0.5M NH(C 2 H 5 ) 3CI solution for 24 hours, impressing 
voltage via the electrode of a table and the reverse side (square wave of 0.1 Hz 
and 1.5V) and measuring the amount of displacement, the voltage (0.1 -Hz 
square wave) which air bubbles generate was measured. 
[0068]A result is shown in Table 1. 

[0069] 

[Example 2] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1.8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in 0.5M 2 NH 2 (CH 3 ) CI solution for 24 hours, impressing 
voltage via the electrode of a table and the reverse side (square wave of 0.1 Hz 
and 1.5V) and measuring the amount of displacement, the voltage (0.1 -Hz 



square wave) which air bubbles generate was measured. 
[0070]A result is shown in Table 1. 

[0071] 

[Example 3] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1.8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in 0.5M 3(C 2 H 5 ) NHCI solution for 24 hours, impressing 
voltage via the electrode of a table and the reverse side (square wave of 0.1 Hz 
and 1.5V) and measuring the amount of displacement, the voltage (0.1 -Hz 
square wave) which air bubbles generate was measured. 
[0072]A result is shown in Table 1. 

[0073] 

[Example 4] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1.8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in 0.5M 4(C 3 H 7 ) NCI solution for 24 hours, impressing 
voltage via the electrode of a table and the reverse side (square wave of 0.1 Hz 
and 1.5V) and measuring the amount of displacement, the voltage (0.1 -Hz 



square wave) which air bubbles generate was measured. 
[0074]A result is shown in Table 1. 

[0075] 

[Example 5] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1.8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in 0.5M 4(C 4 H 9 ) NCI solution for 24 hours, impressing 
voltage via the electrode of a table and the reverse side (square wave of 0.1 Hz 
and 1.5V) and measuring the amount of displacement, the voltage (0.1 -Hz 
square wave) which air bubbles generate was measured. 
[0076]A result is shown in Table 1. 

[0077] 

[Example 6] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1.8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in the chloride aqueous solution (concentration 0.5M) of the 
alkyl ammonium ion shown below for 24 hours, impressing voltage via the 
electrode of a table and the reverse side (square wave of 0.1 Hz and 1.5V) and 



measuring the amount of displacement, the voltage (0.1 -Hz square wave) which 
air bubbles generate was measured. 

[0078] 

[Formula 8] 

CH S 

<o>-f^o> 

CH 3 

[0079]A result is shown in Table 1. 

[0080] 

[Example 7] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1 .8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in the chloride aqueous solution (concentration 0.5M) of the 
alkyl ammonium ion shown below for 24 hours, impressing voltage via the 
electrode of a table and the reverse side (square wave of 0.1 Hz and 1.5V) and 
measuring the amount of displacement, the voltage (0.1 -Hz square wave) which 
air bubbles generate was measured. 

[0081] 



[Formula 



9] 




n + h, 



JLJL 



[0082]A 



result 



is 



shown 



in 



Table 



1. 



[0083] 



[Example 8] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1 .8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, While using as the specimen 
what was immersed in the chloride aqueous solution (concentration 0.5M) of the 
alkyl ammonium ion shown below for 24 hours, impressing voltage via the 
electrode of a table and the reverse side (square wave of 0.1 Hz and 1.5V) and 
measuring the amount of displacement, the voltage (0.1 -Hz square wave) which 
air bubbles generate was measured. 



[0084] 



[Formula 



10] 



H«N + < 



(CH 2 ) 



> N + H z 



(CH,W 



[0085]A result is shown in Table 1. 

[0086] 

[Example 9] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1 .8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, Use as a specimen what was 
immersed in the chloride aqueous solution (concentration 0.5M) of 
H2C=CHCH2N + H 2 CH 3 for 24 hours, and voltage is impressed via the electrode of 
a table and the reverse side (square wave of 0.1 Hz and 1 .5V), While measuring 
the amount of displacement, the voltage (0.1 -Hz square wave) which air bubbles 
generate was measured. 

[0087]A result is shown in Table 1. 

[0088] 

[Example 10] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1 .8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, Use as a specimen what was 
immersed in the chloride aqueous solution (concentration 0.5M) of CH 3 CH(OH) 
CH 2 N + H 3 for 24 hours, and voltage is impressed via the electrode of a table and 



the reverse side (square wave of 0.1 Hz and 1 .5V), While measuring the amount 
of displacement, the voltage (0.1 -Hz square wave) which air bubbles generate 
was measured. 
[0089]A result is shown in Table 1. 

[0090] 

[Example 11] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1 .8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, Use as a specimen what was 
immersed in the chloride aqueous solution (concentration 0.5M) of H 3 N + CH(CH 2 
OH) 2 for 24 hours, and voltage is impressed via the electrode of a table and the 
reverse side (square wave of 0.1 Hz and 1.5V), While measuring the amount of 
displacement, the voltage (0.1 -Hz square wave) which air bubbles generate was 
measured. 

[0091 ]A result is shown in Table 1. 

[0092] 

[Example 12] What cut the rectangle ionic exchange ion resin-molding article 
(ion-exchange-capacity 1 .8 meq/g) in which the gold electrode was formed in 
size of 1.0 mm x 20 mm is used as a specimen, What was immersed in the 



chloride aqueous solution (concentration 0.5M) of C 2 H50CH 2 CH2N + H3 for 24 



hours is used as a specimen, While impressing voltage via the electrode of a 
table and the reverse side (square wave of 0.1 Hz and 1.5V) and measuring the 
amount of displacement, the voltage (0.1 -Hz square wave) which air bubbles 
generate was measured. 

[0093]A result is shown in Table 1. 

[0094] 

[Table 1] 













(mm) 


(V) 




0.5 


1.8 


mnwi 


1.0 


2.0 


mmm2 


2.0 


2.0 




2.3 


2.1 




3.0 


2.5 




2.2 


4.4 


mmms 


2.0 


4.0 


mmmi 


2.3 


2.5 




2.2 


2.0 




2.1 


2.2 


SSSfeffllO 


2.3 


2.3 


mmmn 


2.0 


1.8 


mmm\2 


2.3 


2.0 



[0095]The high polymer electrolyte ammonium derivative which exchanged the 



counter ion of ion-exchange resin for the ammonium ion expressed with the 
above-mentioned general formula (1) from the above result, Compared with the 
high polymer electrolyte ammonium derivative which uses as a counter ion Na + 
conventionally used like the comparative example 1, the amount of displacement 
was large and it turned out that the voltage which air bubbles moreover generate 
becomes high. 
[0096] 

[Effect of the lnvention]The high polymer electrolyte ammonium derivative 
concerning this invention has exchanged the counter ion of ion-exchange resin 
mold goods for specific alkyl ammonium ion. For this reason, even if the counter 
ion by which normal use is carried out impresses high tension to inter-electrode 
[ of a high polymer electrolyte ammonium derivative ] compared with 
ion-exchange resin of Na + or H\ the electrolysis of water inside mold goods 
does not happen easily, and generating of air bubbles is controlled. For this 
reason, the high polymer electrolyte ammonium derivative concerning this 
invention becomes possible [ impressing high voltage ] compared with the high 
polymer electrolyte ammonium derivative of elegance conventionally, and 
becomes high about a response. 



[0097]ln such a high polymer electrolyte ammonium derivative, it is followed on 
ion, a water molecule moves to an electrode, and water content increases in the 
electrode vicinity by the side of movement, when mold goods swell, it is 
extended, and on the other hand, water content falls and contracts in the 
electrode vicinity of the movement side and an opposite hand. For this reason, if 
a counter ion is exchanged for the above alkyl ammonium ion, the water 
molecule which is followed on this ion and moves to an electrode will increase, 
the difference of inter-electrode water content will become still larger, and 
buckling of displacement, i.e., the amount, will become large. 
[0098]Therefore, since this inventions are the above composition, a high 
polymer electrolyte ammonium derivative with a response structure is easy, and 
a miniaturization is easy and quick and the large amount of displacement can be 
obtained. 

[0099]Therefore, since it can be made to curve arbitrarily and positively by 
operation by an operation control part if the high polymer electrolyte ammonium 
derivative concerning this invention is joined to the tip part of the guidance 
member body of a micro device (modification), Can improve the derivation 
performance of micro devices, such as a medical device of microsurgery, such 



as the scissors and forceps linked to the tip part of the guidance member body, 
snare, a laser knife, and a spatula, a various sensor, and a tool, and by this. It 
can carry out promptly and easily, without being able to turn to a target part in 
the arbitrary directions, and the operation requiring skill. 
[0100]Therefore, the micromachine provided with such a micro device and it, For 
example, if it applies to medical devices, such as tweezers, scissors, forceps, 
snare, a laser knife, a spatula, and a clip, in microsurgery art, such as an eyeball 
operation, an operation under laparoscopy, and a very small angiorrhaphy 
operation, The pain given to the patient at the time of an inspection or a therapy 
can be softened as much as possible, and the corporal and mental burden to a 
patient can be reduced. 

[0101]The micromachine provided with such a micro device and it, If it applies to 
the various sensor which performs inspection of the piping system of mechanical 
systems, such as plants, such as power generation equipment, and an aircraft 
engine, an engine interior, etc., repair, etc., the tool for repair, etc., repairing 
work will take neither time and effort nor time, but it will become possible to carry 
out certainly. 
[0102]The high polymer electrolyte ammonium derivative concerning this 



invention, Health appliances, such as a micropump according to high frequency 
oscillation in addition to the above, and an auxiliary power massager for 
rehabilitation, It can be used conveniently for hobby articles, such as underwater 
mobiles, such as industrial use apparatus, such as a hygrometer, hygrometer 
control apparatus, soft manipulator, and underwater valve and a soft carrying 
device, a goldfish, and seaweed, a bait which moves, and a promotion fillet, etc. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1j lt is an outline sectional view of an impressing no voltage state of the 
high polymer electrolyte ammonium derivative concerning this invention. 
[Drawing 2] lt is a schematic diagram showing one example of the high polymer 
electrolyte ammonium derivative concerning this invention. 
[Drawing 3j lt is an outline sectional view of a voltage impressing state of the high 
polymer electrolyte ammonium derivative concerning this invention. 
[Drawing 4j lt is a schematic diagram showing the application of the high polymer 
electrolyte ammonium derivative concerning this invention. 
[Drawing 5] lt is a mimetic diagram expanding and showing the important section 

of drawing 4. 

[Drawing 6] Furthermore it starts this invention, it is a schematic diagram showing 



the example of another high polymer electrolyte ammonium derivative. 
[Drawing 7]lt is a schematic diagram showing the measurement principle of the 
amount of displacement measured by Examples 1-5 and a comparative example. 



[Description of Notations] 

1 High polymer electrolyte ammonium derivative 

2 Ion-exchange resin mold goods 
3, 3a, and 3b Electrode 

4 4a, 4b lead 

5 Power supply 

6 Ion 
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H 2 N + -(CHz)-N + H 2 



[0 0 18] *W$U\, iD^fSL<«(C4H 9 ) 3 N + 
H, (CsHu ) 3 N + H, (CiHt)4N\ (C4H 9 )4N + T 

feSo c©i^^*^©a7j v ?Sft¥M7y^*>i,ii 
?S£»Jt s c nrffi^ & D , ojSgtf a < ^ 

[0 0 19] 

*^^ffS^^Mft¥M7y^^^A^#ft©Ml* 



^ M^^y^ifflgjt^ n ° n 2 co^ffitfflst^mi 

T*Jft£Sttfc*l3 a, 3 b Mi^Tt^So *LT, 

^tymmmm^u 2 ©^mi^^r, miems 

[0 0 2 0] COM 3 a, 3 bfctt^ -MOU-KH 
4 a , 4 b0^StfWfft«^fafcg^SftT^3 £ 

t, fc, e: ®£'J - KH 4 a , 4 b tt, WM 5 fc&iES 

tlTV^So 

[0 0 2 1] ^tf y£g|iffli$jfoS2 £ LT«, 



(5) 
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tymmm&sh 2 zm&?zj*y%mmtLx 



v kwm*% s ^ t fr-e t s o 

[0 0 2 7] ®2(c)0<fc5£^#y£^l$^.S0 



So Pi^y^Milfr, ifS#?WP?«7> ftlgM^MM§frffM2nT^S±l§^ 



[0 0 2 2] i:©i:9SWy«tLTIt # 0 2-0.7 0, jf$t<tt0.3 0~0.5 0©IBHtc 

mm, tijit^jm%mmmmkztirci>(Dtf *t<, t^mmm^w^mmry^^ h 

ym^Emmmmx^nmytymmmtm 10 [0 0 2 s] 0 2 (dm 5 ^smsi^s® 

[0023] $f c , c©^&^^y3^i», ^ £*Jt^ ^Slt5^i6/c^^-ySHifS^ B ° B ^« 

* y^H^fifr 0.8- 3. Omeq/g, #$L<ttl.4~ M?2£b, 2: U &MWMftl&}&2tlX^%M* 

2.Oieq/g0feOtfS3:U\, t&fc^ y£gMj^n n n©nS ^OjJ^fc C h L/c £ ftc, C 

*y$&^mvUJ*y3tW\m%\mtn\i, zzic /b<fro.2 0-0.9 5, #$L<tto.4 5-0.7 

^?lfl?Mr y^^^M#f*^^fifi^±^ < -f s 0 c ^frus u\ 2 e^mra^ 

[0 0 2 4] tS3a, 3bZm&tZ>mtl?te, ZfttciimWmmZZastLrctZlC, a</a 6 tf 

& 6^ ni/^A, ;l/T-#ivS:2tf£ 0. 0 5-2 0. 0, J?$L<tt0. 5 0-2. 0 0© 

it, ktm, misnz^tyzmmMBShmvi mt>^<, fromwrn^w^mmnryz 

^y^iffllfiSc^ n D n ©gffi^ffM$n/c^sis©jf? [0029] *^^f^5^?ift?Mryt-^A^ 

USfcbifcLfcfctfc, ai/b.frO.O 3-0.4 ^#y£8MSJigj£J&i&^ T/l^ryt-tfi^tf V 

0, j?$L<fci0. l 5~0.3 0«:g«<:^l fc£t?#}8«ffi-e»StLT\ tM*y*WJ]/*;l7y 

[002 5] $/c, ^4-y^iiifB^ n a n coff^frRfS 30 y^">AtMfrt$tiTv^i<, MfWc^ o. 

ftT'fc*^ ftHSgM- feSiWi^fS 0 1-1 0mol/l , J?$L<tt0. 1-1 .0mol/l?fe 

gPfecfc^TO^M^ffit^MMSfrjfM^ti/ctcOT 5 Wi'ckv\ 

feoTtiv\ [0030] r^wyt-^A^ty^Lt^ t 

[0026] m 2(b) © koi^ty^mmmBSiO) B-mMDxmti^r^iry^^^ty^ 

<om***tu &mnmz%*brcmv&J*y£ ym^fB-mMDxm^rjv^jvry^^ 

mmm^mmwm*b2tLTct%\z, a 2 / kj*yx%>z>mm*L\ J \ 

hi frO. 02-0. 70, if$L<tt0.30~0.50 [00 3 1] 

igfiSfr^ < , froUffifi^fgi^^miry *4o 
r R 1 ~i + 



[0 0 3 2] (Sff»x R'-R'ttSV^-^feoTt) V\ ) 

MftoT^rt><fc<, 7j<^ji^ MbfcfgS, wm%M c(DXo^7^ji7y^=-^^tytLrii, ch 

K{fc7j<^a, $fctt^^WMb!K*S^fe»3^ frOR 3 N + H 3 , C 2 H 5 N + H3, (CH 3 ) 2 N + H 2 , (C 2 H 5 ) 2 N 
1 ~R 4 © / >^< t& l-DteTkmMTPMO^&t), R + H 2 , (CH 3 ) 3 N H, (C 2 H 5 ) 3 N + H, (Clfc^N*, 

1 ~R 4 ©^^2fflK±frlMLTIl^ffMLTti 50 (C 2 H 5 )4N\ (CsHt^N*. (C4H.)4N\ H 3 N 



B£!(DmMWj$lS%bstLfct%l^ a 3 /b3frO. 



R 2 -N-R 3 



-(1) 



(CH 2 ) 4 N H 3 , H 2 C = CHCH 2 N HCH 3 , H 3 N 
+ (CH 2 )4N + H 2 (CH 2 )4N + H3, HC^CCH.N 
+ H 2 , CH 3 CH(OH)CH 2 N + H 3 , H 3 N + (CH 2 ) 5 0 
H, H 3 N + CH(CH 2 OH) 2 , (H 0 C H 2 ) 2 C (C H 2 N * 
CHs 
I 
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H 3 ) 2 , C 2 H 6 OCH 2 CH 2 N HsSfctt 
[0 0 3 3] 
[ft 7] 



N + H s 



H H 



j CH2CH2. 
H S N + (CH 2 ) 2 N + H< > N + H 2 
CH 2 CII 2 



^ (CH2) a ^ 

Hir< CCH,). >02 



H 2 N + -(CH 2 ) 
I 

(CH 2 ) 2 
I 

H 2 N + -(CH 2 )- 



N + H 2 
I 

(CH 2 ) 2 
I 

-N + H 2 



[0 0 3 4] flW$U\, <M?f:L<i3:(C<H0 3 N* 
H, (CsHu ) 3 N + H, (C3Hr)«N\ (C«H.)«N + T? 

i\ » co^&r/^/Kryt^ 

i^*y®&m *m a^f^TO^tiSo 
[0035] ^^©i^^^M^Mryt-^A 
^y^ff^nT7j<5mwfc»t5 

Jtytbr, r^^ryt-^A^^y©^^^^ 

ry^-^Afftf*^ ^oiS^wgMry^* 

/W^ryt^A^yOj;?^ Na\ H'fcit'* 

ifSSH 1 y * - Affair SkfcOi«#?WSP 

[0 0 3 6] ^^-y^HifS^^ffi^^S 

( i) MIE^* y^HifSgfiSc^ B ° n ti-lfifft^i? rOTT 



m £ x@«f x@) , ( i i) ^ * ysiliffllfi^ 
KRtLfc&Sigfl^ It* «fc DItcLTMIH^ 

y£fi§fi»n a ngiffi t &s*#rttjs ■&« xs (i/TtHx 

!T^tSX@(^X@)„ 
[0 0 3 7] ±fE©£9&Xg^Stg£Mf S±f 

^ ^ffl1-s^^y$»^ n H n ©^M^^i6ffi{bL 
Tt,<ti/\ mmmimmtiriz, ktm, ty 

F7"^x F»l -9-y K^-;^a^ifWfti§o 
[0 0 3 8] C(D£omm®±M%ftoCtlC£^T, 

[0039] $/c, ifmmi, mmmmmtm 

So 

[0040] <2«#aa : 25m%nmmm^\ 

©NaOHMS : 0.lSfiO*8ft:t h V ^Jqfl^ 

^ * y^mmmmum % 0 

[0 0 4 1] ©7;^-/l/JH : -f*y£#MSffl!$j&,S 

h * y-7Ba : <<*y%gmmfm&z, 
htu-f%r\ iio~i5o°CTtoirf§o 



11 

[0042] &mwM*fcf$.t&fcibtcffi%-£n&&m 
mtLxn, mm, mm, ^j^hm, p 

mi<, t< mmiuwA^mmmr y* - <> ah 

[0 0 4 3] Cft50&Sm®^*y£»6fJMJ&& 

<fc 5 %^M§b{*©1t£^ iTtM^CWjqgS^ & 10 

[0044] ItcM^lt^, ^ffl-rs#siff*«fin 

[0 0 4 5] ^ft^Kf Stf/M*y5$ifBi$J& 

T, ^^ySMiffllfi5c^ n D BCO^®^e>^ScO*Ttil^4 20 
ly ^T^F«&Sagtttfg£giEi£# OBrffiLfc& 

^BOilgiiJ&gtfltycfcte&So LfdbT, c©J: 
5 &&B0#fffi*\ ^*y$^l$J&SSE£ttT'{i 

[0 0 4 6] CCDi^tLTSS^ffM^tl/c^^y^ 
{fcthU^A;i<?§«, »J<iM, tt/^/K^il^ffifflf 

fo(Dmm%£m^M(Dmzm£ < fx? c t# 

iia, o.o 1-5.0*71//'; 7 h/k #$l<m; 
o. 1-1*71//'; 7 h;PoiBBfc:&s«:i:tfgf:L 

V\ $/c»J<?f TftCDlfifi, 0.01-6 t/lz/y V 
h/k if$L<tt0. 1-6*71//'; y h^cDlBH^fe 

zztbrnzLw is ^mymimmmi, o.o 
i - 6 *7i//i; -y h;K l < » o . i - 3 t/i//y 

[0 0 4 7] :feJSl§£Mf §^ to.fcSfcM'* 
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[0 0 4 8] C©i^LTffM2ftfcS§P B MH 

[0 0 4 9] £5>fy lgffMt©^^y5HifS^ 
n n pt, mi®~®V£o «^lLTtj;l\ set 

x;^y^yy^\ i^, j±t, mm?(Djjmz£ 

KttScfcfc:<J:oT\ £5>f;:^?tft¥ft7y*^A 
[0 0 5 0] L©i5S:^SI«SnM 

©^^M^Mry*^ Affair fj«^ 
y^iflli^&fimMi? s s mm % o lct 
#7]<m^a, ^^y^ifsgjt^s^g^^ mihl/c 
«fc -5 ^771/^71/7 y^^Ao^b^ ^{b^ H^{b 

t)*^f^t?7j<^^7|<$tlT^Smi^V^o 

H^^^S^^M^Mryt-^A^ft^fi, ccDi 
^*7]<^1^7i<LT^tl«\ 7j<^&oT^ ^?Mfi 

[0051] ccDi^^^^Mry^^A^* 

x»^p a p^ y e ^Mjjti® u l© 
+^ y ff^nr *^*^p«jT^irr « k tb, mm 

x^ymt^^£^^WMLx\m, ?m 

* ymmmM&mnm « x s « 0 
[0052] do<fc5ft*%Wfc^ss^*fiiKry 

t-^ Ali#f*ii, llPfSt 0.1-4 VOitMSE* 
*HtS l^W-ftX-il© 1 - 3 fggfi©^^# 
ScfctfffSo S/cCcDj;9*^ v ?Sft?M7y^ 

n°nftt^$tlS7j<©M^W»J$tl, Ctltff^fl 

[0053] doi^ftS^WSPMry^^A^i 
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*we.n« 0 c©£M»^-ai, m^tLro 

#1 2(Dm\m^Ltcw^mm7y^=.^hmm 
f*i 3 ht^m^nx^o 

[0 0 5 4] 1 3 \t, WfflSV^¥ 

z^mxjtmistirc-mnmz^u c©mi5 

a , 1 5 b lcWR*$11}\rtr% Ctlz£<9, W^MMM 10 

ryz-Vkmft 13^2 xmmm-zx. 

TVS 0 

[0 0 5 5] fl/T> C(D&nmi 5 a, 1 5 bfcti. 
-»©'J- Kl§ 1 6 a , 1 6 b(D-&^ft?tinn$l 

fcs^snrvSo co#';-khi 6 a, 1 6 b&, 

i^gW 1 2 ©ftgMgLTiilSttgW 1 2 ©^MfC 
fc/c^Tltf, ^U-Hlll 6 a, 1 6 b©«ii, £ 
ftMWl 7fCg^nTV^ 0 

[0056] coimmmM 1 7 fca^j^Mti^s 

ft W ^ 1 8 ^1 A 5 tU C Oftft W 1 8 OftfftC 20 
hfe&oT, MfHMtMWl 7©ft§MS;*tlfc2 

S^SX^7^1 9£/fLT, wM2ot^m-m 
U-KUl 6 a, 1 GbfcmftZW.W.Qlifa&WQWZ. 

[0 0 5 7] t&fr^ H5fc::fcV>T\ 2M£X^y 

1 6 atf+Olffifc, fWCU-KUl 6 btf-OWl 

ic^timwmn, 2 wmu ^19 

an 7®ftf^w^i 8©mnc#ot, ^ufuB^e> 

-7?© U - Fill 6 a ^-©M&c, (M© U - FIS 1 

So 

[0058] C © J; ?t L T, PIS*5 <fc tf ^S^ff §> 

fnrsc^^D, ^?MC7y^^A§fa»{*l 

fftt©^?lfSfC7yt-^l#ft4 ofcf^SSf S 
[0 0 5 9] CCDi^^RfS^a^MSMryt- 40 

^M#f*4 0Ta, mw*ymmm 

4 He, MM L /c <fc 5 &££T*&Jg|gflc£!R* $ ^ 

mom • ijcfei xf&m<DtftmftmmL?tf 

[0060] wis mmmmm)B.mm$L-zti 
tmm^tyi&mmm^A i©»c, u-*r- 
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m<D&mmm%Lx, mmxowm4 2%&xm 
mmmzmm^mmztikmnmA 3 a , 4 3 b , 

4 3 c , 4 3 d§Mt§ 0 

[0061] meiLTjktw^nnmry^-TyMm 

ftii, i:0#^Mi4 3a^ 43b, 43c, 43d 
'J-KSH4a, 4 4b, 4 4 c, 4 4d©-S£ 

^LXm^mm^nMA 3 a ^ 4 3 c, 4 3 b ^ 4 
[0 0 6 2] d©i?%^Mt®;Wy3Mf 

[0 0 6 3] 

mmmi mmi^^xmmicmmm 

& t>\ *%0J! it d ti 5. ©HffiM £ (si 5 Rg£ 2 n 3 ©T* 
[0 0 6 4] 

[it'li'iC-'ij i ] feii^!fM$nf.a-:ifKt>^^t> 

ifS^ff^n WyS3RSSl.8neq/g) 1.0mmX2 
OmCDtt&Ctytflfc&OZffl&fttLX, 0.1N NaOH 
7]<^S{C 2 4 Bf ^M«L/cfe©£|®^ U g • *© 
IS^/rtTlffi^EPiP (0.1Hz, 1.5V®£j®g) L 

[oo6 5] mm\m\t, m^m^im 
^fr<D-M^8m<D®.m%&&MxmtuX\ 7kwm 
^pu ^aMs^bij-Kii^©^^, if^gx 

fx o /co ^ffilUH^g^ 5) lOmOffiitOgffifcl'-tf 
-^fuHT%fflV^TiJ£L/co 

[0066] isn^anc^ 0 

[0 0 6 7] 

[^ifj i ] ^nmmm^titcmuty^mty 

mmm&3s MXyJ&mMl .8meq/g) ^, 1.0miX2 
Omm©^^$(<:^ifL/cfe©^tfrhLT, 0.5M (C 2 H 

5 )NH 3 Cl7j<?§»f<: 2 4 Bf PbIM/I L /c t L, 
^•«©MS^/>LTMJ±^EPto (0.1Hz, 1.5V©M^ 

Mffi (0.1Hz©7jJM) ^1SL/c 0 

[0 0 6 8] isn^snc^fo 

[0 0 6 9] 

[^MM 2 ] ^Mg^ffM s tikmu * y%&< * y 

mmmtSh W>S3ftS»1.8teq/g) ^, 1.0raX2 
Omm©^f$tc«L/ct©^M^^LT, 0.5M (C 
H 3 ) 2 NHz Wmmfc 2 4 Bf HJSS Lk %><D*WiR £ 
L, g • *©l§^LTlJ±£fflto (0.1Hz, 1.5V© 

fsttt (o.ihz©m^) mmbtco 



(9) 
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[0 0 7 0] m%*£lfctffr 0 
[0 0 7 1] 

mmm 3 ] tewmmztitcmj 

MM&na (J 1 .8meq/g) 1.0mX2 

Qm(D±%Zfc®%\Lfc ! t>(D*ffl&}itLr, 0.5M (C 2 H 
5 ), NHClzKJSStc 2 4 l$IS»«Lfct>0£iM&fri: U 

$t'mmmi\Lxn.mmw (o.ihz, i.svo^ 

SE (0.1Hz®£j$g) ^iJ£L/co 
[0 0 7 2]mili^t„ 10 
[0 0 7 3] 

[HffiM 4 ] &*ffitf^Sttfc$g^*>£gKtf > 
ifSgfiSc^ n ° n (^y»§fil . 8 meq/g) 1.0mmX2 
0m(D±%2lCkMLfci>(DZ$£mfrtir, 0.5M (C 3 H 
T) 4 NCl7j<?fU<:2 4«iL/cfeO»tL > g 

•«©MS^LTlJ±^Eto (0.1Hz, 1.5V0#J£ 

[0 0 7 4] USSfcg 1 „ 

[0 0 7 5] 20 

[him 5] mmmmntc'm^ty^.mty 

tf*y$9l&Ml .8meq/g) fc, 1.0mmX2 
OmmCD^f $^®rL/cfe©^Iiitfr^Lr, 0.5M (C 4 H 

• *0W&&frLT«EE£BJ;&n (0.1Hz, 1.5VO^Jg 

1J± (O.lHzO^Jgjg) ^iJSL/co 
[0 0 7 6] HS&fcg 1 fc*t „ 
[0 0 7 7] 

[him e] mmm^nmmtym^ty 30 

ifllfiScff^n {^tyimmml .8meq/g) 1.0mX2 

fr^^ryt^^A^^y^M^KigSdfio.s 
m) tc 2 4 b# wiL/cfecD^Etfr t u n ■ mmm 

ZftL?w&mtia (o.ihz, i.swumm LX, % 

mmmt^tt^ fmtfm.?znE (o.ihz 

[0 0 7 8] 
[ft 8] 

CHs 40 

I 



I 

CHs 



[0 0 7 9] Hg&fcglfc**,, 
[0 0 8 0] 

[HffiM 7 ] ^MS^ffM^ti/cMK^-y^H^^y 
MM^ffa tf*y£&&Ml .8meq/g) 1.0mmX2 



M) K 2 4 HftSI t fc fe OfctSlftfr £ U M • *0«fiS 
fcftLTSEfcfrli&n (0.1Hz, LSmMM) LT, g 
{uSWTfS^t^ MStffSSif'SSE (0.1Hz 

[0 0 8 1] 

[lb 9] 



H H 



N + H 3 



H H 



[0082] mmmu^to 

[0 0 8 3] 

mm 8 ] mmm^nkmutyizmty 

iflaJtff^n (^y»§ll - 8 meq/g) 5\ 1.0mmX2 
Omm©* t £ t« L/c & h t/T\ TIH^ 
* 7 ;l/*;l/7 yt- * A <{ * y (OWcmiWm OMo . 5 
Wz 2 4 HfMftSLfcfcOfcitt&fri: U g • 
*i\LXW±*M\\ (0.1Hz, 1.5V0£j$g) LT\ g 

mzm%.t%tt$>iL, %M&m.t&nR co.ihz 

[0 0 8 4] 
[ffcl 0] 

.(CH 2 ) 3 . 

[0 0 8 5] ism^^n^to 

[0 0 8 6] 

raw !) ] <i>; znmBitym-rty 
mm&sh i^tymmi .8mq/g) i.omx2 

OmmCO^^Jt^b/cfecD^tfrhLT, H 2 C = C 
HCH.NH. CH3©Mt^*?M(jM0.5M)t2 4 Hf 

mm\\ (0.1Hz, 1.5V©M^) LT, ^fuM^lS 
MSAmf«MJ± (O.lHzcDM^) 

[0 0 8 7] mil^to 
[0 0 8 8] 

[HStfJl 0] &»^^Sftfc£^*y$gK* 

ymmmsh ^*ys&mm\ .8meq/g) i.om 

x 20mmCD^ § $ fc^JBr L k t> O^IS^ ^ Lt> C Hs 
CH (OH) CH 2 N + H3©Mfc»?§l(lg0.5M)fi: 

2 4 bi p B !Mi l/c t, mum turn- mom* ft 
Lxmmma (o.ihz, i.5v©m^) lt, 

^SUSfSttfet^ ^*m-r««EE (0.1Hz©7? 

[0 0 8 9] MH^^Uc^to 
[0 0 9 0] 
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ymmm^a (-ftymmml .8meq/g) 1.0mm 
X2Qm0*£Sfc^»rLfcfc0£i^fcLT, H 3 N + 
CH (CH2OH) 2 ©i^»J<?§«(lg0.5M)iC2 4Bf 

ffi^fflm (0.1Hz, 1.5VCDM^D LT, 

[0 0 9 1] MH^Uc^to 
[0 0 9 2] 

mmmi 2] ^g^M^ti/c^K^y^in^ 10 

yifBafiSc^ Wy»§fil . 8meq/g) 1.0mm 
x 20mmCD^ § $ t« L fcL^ C 2 H 5 

O C H 2 C H 2 N + H 3 ©Mbtl7j<?f l(lfi0.5M)t 2 4 Bf 
FaMifl Lfci> (DitWMft t L , M • MOWMZfrLxm 
(0.1Hz, \.5y(DMM) LT, ^ful^iJ/l 

ts^t^y M^mtstJi (o.iHz©^^g) 
[0 0 9 3] *g*fcs 1 £*t 0 

[0 0 9 4] 

m 1 ] 20 

an 





(mm) 


(V) 




0.5 


1.8 




1.0 


2.0 




2.0 


2.0 


stiffs 


2.3 


2.1 




3.0 


2.5 


SUM 5 


2.2 


4.4 


jlSiM6 


2.0 


4.0 


*Sfcffl7 


2.3 


2.5 




2.2 


2.0 




2.1 


2.2 


**<*J10 


2.3 


2.3 


*tt#Jll 


2.0 


1.8 


Htt«12 


2.3 


2.0 



[0 0 9 5] &±<Dffi%frt>, ±E-iM(l)Ti!£ti 

S7yt-^A^y^*y^§fIg©M^y££ 40 
& l /ca^iifsicr yt - 7 AH^fttt, tti&w i (D 
<fc 5 £Skfe<fc Dffli^tiT^s Na + tt^m 

ft^nmmr y^^mmwttt^r, mmff^ 

/Co 

[0 0 9 6] 

ffl^M$tlT^S)TK^y^Na + $/caH + ©^^y 50 
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mmmtit^r, nsm±*m?wm.7y*:-V2» 
46, *^tffsa^M»Mryt^^M*f*a, 

So 

[0097] (lo^^ss^wiKry^^ 
s c©^^-y^ff^tiTSS^^Itt§7j<^^m 

[0 0 9 8] Lft^oT, *Mi±IE©£?&#fj}ScT 

m< , mmt>^^w^mmmry^=-^mm 

fc^SCfctftft So 

[0 0 9 9] LfctfoT\ #3glE{<:$SiS#?tfi?M7 
y^^i,||#ft^x'^^DfVUXC0^ra#*#:cD 

x*7\ y-+f^x, x;^i7&^)n^ 
x'j-£Diim #fi-fey^-, ih&hcdt^p 

[0 10 0] ccDi^^^^^nrVUXfej; 
tf^ti^l^/c^^^Px-yy^, m«\ 

xU-J»fc^Tk°y^y K A^^, xt, 
[oioi] $/c, LC«^^r;UXfej;tf 

zwzffi%.rcutxiv*/y^ mmmm7°?y 

K ia^xyyy^©l«yxrA©ga^^xy 

y>ra^om ffifi^T^^a-fey-9--^, ffifi 

[0102] $f C , *^fc^ as^wKMryt- 
tfy?, u Atf y Mffigjij^ 7t-® 
1^^, 7j<^;^7\ v7hwmm£<Dxm 
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